Carvedilol promotes neurological function, reduces bone loss and attenuates cell damage after acute spinal cord injury in rats.
Acute spinal cord injury (SCI) leads to permanent functional deficits via mechanical injury and secondary mechanisms, but the therapeutic strategy for SCI is limited. Carvedilol has been shown to possess multiple biological and pharmacological properties. The of the present study was to investigate the possible protective effect of carvedilol in SCI rats. An acute SCI rat model was established and neurological function was tested. After carvedilol (10 mg/kg, oral gavage) treatment for 21 days, the status of osteoporosis, neuron damage, astrocyte activation, inflammation, oxidative stress and apoptosis were evaluated in rats. Carvedilol significantly improved locomotor activity that was decreased by SCI. In addition, carvedilol promoted bone growth by regulating the expression of nuclear factor-κB ligand (receptor activator of nuclear factor-κB ligand; RANKL) and osteoprotegerin (OPG), inactivating osteoclasts and thereby increasing bone mineral density in tibias. In addition, carvedilol reduced SCI-induced neural damage, increased neuron number and reduced astrocyte activation in the spinal cord. Furthermore, the production and mRNA expression of tumour necrosis factor-α, interleukin (IL)-1β and IL-6 were significantly reduced, reduced glutathione content and superoxide dismutase activity were markedly increased and malondialdehyde content was markedly decreased in the spinal cords of carvedilol-treated rats. These results indicate that carvedilol exhibits anti-inflammatory and anti-oxidative effects in SCI rats. In addition, the expression of Fas and Fas ligand was reduced by carvedilol treatment, which, in turn, reduced cleaved caspase 3 expression and finally decreased the number of apoptotic cells in the spinal cord. In conclusion, carvedilol promotes neurological function, reduces bone loss and attenuates cell damage after acute SCI in rats.